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Smolderingmultiplemyeloma (SMM) is an

asymptomatic clonal plasma cell disorder.

SMM is distinguished from monoclonal

gammopathy of undetermined significance

by a much higher risk of progression to

multiple myeloma (MM). There have been

major advances in the diagnosis, prog-

nosis, and management of SMM in the last

few years. These include a revised disease

definition, identification of several new

prognostic factors, a classification based

onunderlyingcytogeneticchanges,andnew

treatment options. Importantly, a subset

of patients previously considered SMM

is now reclassified as MM on the basis of

biomarkers identifying patients with an

‡80% risk of progression within 2 years.

SMM has assumed greater significance on

the basis of recent trials showing that early

therapy can be potentially beneficial to

patients. As a result, there is a need to

accurately diagnose and risk-stratify

patients with SMM, including routine in-

corporation of modern imaging and labo-

ratory techniques. In this review,weoutline

current concepts in diagnosis and risk

stratification of SMM, and provide spe-

cific recommendations on themanagement

of SMM. (Blood. 2015;125(20):3069-3075)

Introduction

Smoldering multiple myeloma (SMM) is an asymptomatic clonal
plasma cell (PC) disorder.1 Kyle and Greipp initially described the
entity as an intermediate stage between monoclonal gammopathy of
undermined significance (MGUS) andmultiplemyeloma (MM) on the
basis of 6 patients with increased bone marrow PCs ($10%) who
remained stable for$5 years without chemotherapy.2 SMM has since
beenwell characterized, and high-risk subsets of SMMare increasingly
recognized as the optimal phase ofMMevolution in which to test early
treatment strategies.3-5

SMM is distinguished from MGUS primarily for clinical reasons,
because the risk of progression to malignancy in the first 5 years after
diagnosis is different: 10%per year in SMMvs 1%per year inMGUS.1

SMM is biologically heterogeneous; it is a clinically defined entity
comprisinga subset of patientswithbiological premalignancy (ie,MGUS)
and a subset with biological malignancy (ie, MM) who have not yet
developed hypercalcemia, renal failure, anemia, or lytic bone le-
sions (CRAB) and/or other myeloma-defining events (MDE).6,7 Thus,
SMM includes patients who behave like those with MGUS (with a
very low rate of progression) and thosewho develop clinical symptoms
and end-organ damage within the first 2 years of diagnosis.3,4 It is un-
fortunate that at the current time, there is no single pathological or
molecular feature that reliably can be used to distinguish SMM
patients who have only clonal premalignant PCs from those who
have clonal malignant myeloma cells.6,8

Definition

SMM is defined by the presence of a serum monoclonal (M) protein
of$3g/dL and/or 10% to60%clonal bonemarrowPCs (BMPCs)with
no evidence of end-organ damage (ie, CRAB criteria) or other MDE.7

It is distinguished from MGUS on the basis of the level of serum
M protein and the percentage of clonal BMPCs (Table 1). The disease
definition of SMM was recently updated to exclude patients with
BMPCs of$60%, serum involved/uninvolved free light chain (FLC)
ratio of $100, and those with 2 or more focal lesions (typically
indicating focal bone marrow abnormalities) on magnetic resonance
imaging (MRI).7 Such patients have an approximately 40% per year
risk of progression and are now considered to have MM.9-14

Light-chainSMMisa subtypeofSMMinwhich there ismonoclonal
FLC excess with no expression of immunoglobulin heavy chain.15 This
entity is characterized by excess secretion of monoclonal FLC in
the urine (Bence Jones proteinuria) (Table 1).

Clinical presentation and course

Bydefinition, SMM is an asymptomatic condition. At this time, there is
no population-based registry of SMM patients. According to available
single-center registries, the typical age at SMM diagnosis is;50 to 70
years. Because SMM is asymptomatic, newly diagnosed patients are
typically diagnosed when an M protein is discovered on laboratory
testing as part of the workup of a variety of disorders. Unlike MGUS,
which is present in ;2% to 3% of the general population age .50
years,16-18 SMMis a relatively uncommonclinical entity.A recent study
based on the Swedish Myeloma Registry, a prospective observational
registry designed to document real-world treatment and outcomes in
newly diagnosed MM patients, 14% of the patients were classified as
having SMM.19

The clinical course of SMMwas reported byKyle and colleagues in
a retrospective study of 276 patients seen at the Mayo Clinic between
1970and1995.1 In this study, the riskof progression tomalignancywas

Submitted September 29, 2014; accepted November 1, 2014. Prepublished

online as Blood First Edition paper, April 2, 2015; DOI 10.1182/blood-2014-09-

568899.

© 2015 by The American Society of Hematology

BLOOD, 14 MAY 2015 x VOLUME 125, NUMBER 20 3069

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/125/20/3069/1385341/3069.pdf by guest on 07 June 2024

https://crossmark.crossref.org/dialog/?doi=10.1182/blood-2014-09-568899&domain=pdf&date_stamp=2015-05-14


10% per year for the first 5 years. After 5 years, the risk of progression
decreased to 3% per year for the next 5 years and ;1% per year
thereafter. Thus, 50% of patients with newly diagnosed SMMprogress
within the first 5 years, and these patients probably have early MM
without CRAB features. In contrast, approximately one-third of patients
with newly diagnosed SMMwill not progress in the first 10 years after
diagnosis, and these patients probably have a premalignant state
(biological MGUS), even though the clonal BMPC percentage or M
protein level is higher than that specified in the clinical definition of
MGUS.3,6,20

Risk factors for progression

The prognosis of SMM varies considerably, and it is possible to more
accurately estimate risk of progression using a variety of prognostic
variables. Although the variables listed in Table 2 and discussed in the
following paragraphs were studied before the recent changes to the
definition of SMM, the effect of such changes on the estimates is likely
to be minimal because the proportion of patients upstaged from SMM
toMMon the basis of the new criteria is relatively small (10%-15%).7

M protein concentration

In the previously mentioned retrospective study of 276 patients with
SMM seen at theMayo Clinic, Kyle and colleagues found that the size
of the serum M protein was a significant risk factor for progression
of SMM (P , .001).1 The median time to progression (TTP) in
patients withmarkedly elevated serumMprotein levels ($4 g/dL)
was 18 months compared to 75months in thosewith serumMprotein
levels,4 g/dL (P, .001). Similar results have also been reported by
the SpanishMyelomaGroup in a study of 93 patients with SMM.21 In
light-chain SMM, the risk of progression is higher depending on the
level of the urinary M protein. In a study by Kyle and colleagues, the
5-year risk of progression of light-chain SMM was 19% in patients
with 24-hour urinaryMprotein levels of 0.50 to 0.99 g per 24 hours vs
39% in those with urinary M protein levels of$1.0 g per 24 hours.15

M protein type

The type of M protein also influences the risk of progression in
SMM. Kyle and colleagues found that TTP is significantly shorter
in patients with immunoglobulin (Ig)AM protein compared to IgG
Mprotein (median TTP, 27 vs 75months, respectively; P5 .004).1

In a recent study, the risk of progression in patients with light-chain
SMMwas found to be lower, with amedian TTP of 159months; the

probability of progression was 28%, 45%, and 56% at 5, 10, and
15 years, respectively.15

Immunoparesis

Suppression of $1 uninvolved immunoglobulins (immunoparesis) is
seen in over 80% of patients; ;50% of patients have suppression of
2 uninvolved immunoglobulin isotypes.1 In the Mayo Clinic study of
276 patients with SMM, immunoparesis was a significant risk factor for
progression toMM or related disorder.1 The median TTP was 159
months in patients with normal levels of uninvolved immunoglobulins,
89 months in those with a reduction in 1 isotype, and 32 months in
patients with a reduction in 2 isotypes of uninvolved immunoglobulins
(P5 .001). The same effect was also seen in a Spanish study of SMM,
in which a decrease in 1 or 2 of the uninvolved immunoglobulins was a
significant prognostic parameter in SMM (median TTP, not reached
with normal immunoglobulins vs 31 months with a reduction in $1
uninvolved immunoglobulins;P, .01).21 Suppression of uninvolved
immunoglobulins has also been found to be a risk factor for progression
in light-chain SMM.15

Serum FLC ratio

The serum FLC assay (Freelite, The Binding Site Group, Birmingham,
UK) measures free k and l light chains that circulate unbound to

Table 1. MGUS and SMM

Diagnosis Disease definition Progression rate Reference

Non-IgM MGUS Both criteria must be met: 1% per year 7

Serum M protein (IgG or IgA) ,3 g/dL and clonal

BMPCs ,10%, and

Absence of myeloma defining events or

amyloidosis

SMM* Both criteria must be met: 10% per year in first 5 y.

Light-chain SMM has a lower progression rate of

5% per year

7,15

Serum M protein (IgG or IgA) $3 g/dL or urinary

M protein $500 mg/24 h and/or clonal BMPCs

10%-60%, and

Absence of MDEs or amyloidosis

*Excludes patients without end-organ damage who meet the revised definition of MM; namely, clonal BMPCs $60% or serum FLC ratio $100 (plus measurable involved

FLC level $100 mg/L), or .1 focal lesion on MRI scan.

Table 2. Definition of high-risk SMM

Clonal BMPCs ‡10% and any one or more of the following:

Serum M protein $30g/L

IgA SMM

Immunoparesis with reduction of 2 uninvolved immunoglobulin isotypes

Serum involved/uninvolved FLC ratio $8 (but ,100)

Progressive increase in M protein level (evolving type of SMM; increase in serum M

protein by $25% on 2 successive evaluations within a 6-month period)

Clonal BMPCs 50%-60%

Abnormal PC immunophenotype ($95% of BMPCs are clonal) and reduction of $1

uninvolved immunoglobulin isotypes

t(4;14) or del(17p) or 1q gain

Increased circulating PCs

MRI with diffuse abnormalities or 1 focal lesion

PET-CT with focal lesion with increased uptake without underlying osteolytic bone

destruction

The term SMM excludes patients without end-organ damage who meet the

revised definition of MM; namely, clonal BMPCs $60% or serum FLC ratio $100

(plus measurable involved FLC level $100 mg/L), or .1 focal lesion on MRI scan.

The risk factors listed are not meant to be indications for therapy; they are variables

associated with a high risk of progression of SMM and identify patients who need

close follow-up and consideration for clinical trials.

PET-CT, positron emission tomography with computed tomography.
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immunoglobulin heavy chains.22-24 The normal FLC k:l ratio is
0.26:1.65. In clonal PC disorders, there is excess production of one
FLC type (the clonal component, referred to as the “involved” light
chain), which often leads to an abnormal FLC ratio.25 Dispenzieri and
colleagues studied 273 SMM patients seen at the Mayo Clinic from
1970 to 1995.26 An involved/uninvolved FLC ratio of $8 was a
significant risk factor for progression (hazard ratio, 2.3; 95% confidence
interval, 1.6-3.2;P, .001).MedianTTPwas 30months in patientswith
an involved/uninvolved FLC ratio of$8 compared to 110 months for
those with an FLC ratio,8. The risk of progression in the first 2 years
after diagnosis is ;40% in patients with an involved/uninvolved FLC
ratio of$8.

The risk of progression associated with an abnormal FLC ratio is
a continuum.26 Thus, when the involved/uninvolved FLC ratio rises
to$100, the median TTP is only 15 months, and the 2-year risk of
progression approaches 80%. Such patients are now considered to
have MM.10-12

Change in M protein level

Akeyvariable that could potentially identify patientswith a high risk of
progression is change in M protein levels over time. However, such
studies have been hampered by the fact that patients with SMM have
not been uniformly followed at specified intervals outside of clinical
trials. In one study of 53 patientswith SMM,patientswith a progressive
rise in M protein (evolving type) had a higher risk of progression
compared with those with stable M protein levels.27 In this study, the
evolving typewasdefined as an increase in the serumMprotein level by
$10% on 2 successive evaluations. Patients with an evolving type of
SMM had a 65% probability of progression toMM or related disorder
in the first 2 years. TTP was 1.3 years in the evolving type vs 3.9 years
in the nonevolving type of SMM (P 5 .007). A recent study by the
Southwest OncologyGroup found that patientswith anMprotein level
of ,3 g/dL that increased to $3 g/dL over 3 months was associated
with a risk of progression of;50% at 2 years.28

However, in the observation arm of the Spanish trial of SMM,5

patientswith a rise inMprotein of$25%over 2 successive evaluations
did not have a significant increase in risk of progression comparedwith
patients without such a rise (2-year risk of progression, 69% vs 75%,
respectively; M.-V.M., e-mail, March 28, 2014).

We believe that a rise in M protein level, especially over a short
period of time, is of concern, and we await more data on how best to
incorporate such a finding into the management of SMM.

Extent of bone marrow involvement

The risk of progression in SMM increases with the extent of bone
marrow involvement. In the Mayo Clinic study, the median TTP
was 117, 26, and 21months for patients with BMPCs,20%, 20%
to 50%, and.50%, respectively (P, .001).1 Subsequent studies
show that the risk of progression increases dramatically when the
BMPC level is$60%, with a 2-year risk of progression of;90%,
and such patients are now considered to have MM.9,10 BMPC
estimate is done on the bone marrow aspirate or a core biopsy
sample, or both, and in the event of a discrepancy, the higher of
the 2 values should be used.7

Immunophenotype

Immunophenotyping with multiparametric flow cytometry is useful
in determining prognosis in SMM by accurately distinguishing
and quantitating BMPCs that have malignant potential from normal
PCs.5 Aberrant phenotype is defined by the absence of CD19 and/or

CD45expression, decreased expressionofCD38, andoverexpressionof
CD56. In MGUS, a substantial proportion of PCs are polyclonal and
exhibit normal immunophenotype, whereas inMM, almost all PCs seen
(.95%) are clonal and have an aberrant immunophenotype.21,29,30 In
a study of 93 patients with SMM, Pérez-Persona and colleagues found
that 60% of patients with SMM have an aberrant immunophenotype
similar to MM (.95% PC aberrancy;,5% of the detected PCs are
normal).21 The risk of progression in such patients was significantly
higher as compared with those who had a lower rate of aberrancy in
the detected BMPC population (median TTP, 34months for patients
with $95% aberrant PCs vs not reached for patients with ,95%
aberrant PCs; P , .001).

Tumor genetic abnormalities

Table 3 provides the classification of SMM based on underlying
cytogenetic abnormalities.31,32 The Mayo Clinic group recently
analyzed the prognostic influence of cytogenetic abnormalities in
a series of 351 patients with SMM.31 Patients with t(4;14) and/or
del(17p) were defined as high-risk SMM. These patients had a
significantly shorter median TTP (24 months) compared with patients
with trisomies (intermediate risk), other cytogenetic abnormalities
including t(11;14) (standard risk), and no cytogenetic abnormalities
(low risk). Similar results have also been reported by Neben and
colleagues in a study of 249 patients with SMM.32

Dhodapkar and colleagues have assessed the value of gene
expression profiling (GEP) signatures in 331 patients with MGUS
and SMM.28 An increased risk score (.20.26) based on a 70-gene
signature (GEP70) was an independent predictor of the risk of pro-
gression to MM. Further studies are needed to determine the incre-
mental value of GEP compared to other, more readily available risk
factors discussed earlier.

Circulating PCs

Bianchi and colleagues studied 91 patients with SMMwhowere tested
for circulating PCs using an immunofluorescent assay.33 A high level
of circulating PCs was defined as absolute peripheral blood PCs.53
106/L and/or.5%cytoplasmic immunoglobulin–positive PCs per 100
peripheral blood mononuclear cells. Patients with high circulating PCs
were significantly more likely to progress to active disease within
2 years compared with patients without high circulating PCs (71% vs
25%, respectively; P 5 .001). However, the methods that have been
published for estimating circulating PCs are not universally available,
and cut points using multiparametric flow cytometric methods are
needed.

Table 3. Cytogenetically defined risk-based classification of SMM

Risk Cytogenetic finding

High t(4;14)

del(17p)

1q gain

Intermediate Trisomies without IgH translocation

Standard Other IgH translocations including t(11;14),

t(14;16), and t(14;20)

Presence of trisomies and IgH translocation,

except t(4;14)

Monosomy13/del(13q)

Low No abnormalities (normal or insufficient)

IgH, immunoglobulin heavy chain.

Adapted from Rajkumar et al31 with permission.
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Imaging

MRI is of prognostic value in SMM.34 Moulopoulos and colleagues
studied the prognostic value of spinal MRI in 38 patients with newly
diagnosed asymptomatic MM.35 Bone marrow abnormalities were
detected in 50% of patients, including diffuse, variegated, and focal
changes. Patients with MRI scans showing abnormal bone marrow
changes had a median TTP of 16 months vs 43 months in those with
normal MRI studies (P , .01). Further, median TTP was shorter in
patients with focal lesions (6 months) as compared with those who
had a diffuse (16 months) or variegated pattern (22 months). In a more
recent study of 149 patients with SMM, Hillengass and colleagues de-
tected focal lesions in 28% of patients using whole-body MRI, and the
presence of such lesions was associated with an increased risk of
progression toMM.13 In the same study, the authors also confirmed the
adverse prognostic effect of diffuse bone marrow changes detected by
MRI (hazard ratio, 3.5; P, .001).

Of importance, in the study byHillengass and colleagues,13 15% of
patients had.1 focal lesion detected bywhole-bodyMRI. Themedian
TTP in suchpatientswas 13months, and the 2-year progression ratewas
70%. Similar findings have been found in a study reported by Kastritis
and colleagues14 and in a studybyDhodapkar and colleagues.28 Patients
with.1 focal lesion are now defined as havingMM and should not be
considered as having SMM.7

Data are limited on the role of PET-CT in predicting risk of
progression in SMM. However, patients who have focal lesions with
increased uptake on PET-CT scans and who have underlying osteolytic
destruction are not considered to have SMM; they are defined as having
MM.7 In contrast, we need data on the prognostic value of focal lesions
that show increased uptake without underlying bone changes. The
finding of an increased uptake on a PET-CT scan without bone
destruction is not adequate to be considered an MDE.

PC proliferative rate

A high proliferative rate of clonal PCs is associated with high risk of
progression in SMM. Madan and colleagues studied 175 patients with
SMMtodetermine thepredictive valueofPCproliferative ratemeasured
using a slide-based immunofluorescence method, the PC labeling index
(PCLI).36 The median TTP was 1.2 years in patients with a PCLI value
$1 vs 2.6 years in those with a PCLI value,1 (P, .001). The PCLI is
limited by lack of availability in the clinical setting.We are awaiting data
from proliferative rates assessed using flow cytometric methods.

Risk stratification of SMM

Twomodels that have been well studied and subsequently validated in
a prospective trial include the one proposed by the Mayo Clinic group
and another proposed by the Spanish Myeloma Group.1,21 The Mayo
Clinicmodel uses the size of the serumMprotein and the extent of bone
marrow involvement. These2 variables are used to classify SMMinto 3
riskgroups:group1with serumMprotein$3g/dLand$10%BMPCs,
group 2 with ,3 g/dL M protein and $10% BMPCs, and group 3
with M protein $3 g/dL but BMPCs ,10%. The median TTP to
symptomatic MM is significantly different among the 3 groups: 2, 8,
and 19 years, respectively. The probability of progression at 15 years is
87%,70%, and39%, respectively.Themodel developedby theSpanish
Myeloma Group uses the presence of 2 risk factors in patients
with SMM who have $10% BMPCs: presence of an aberrant
PC immunophenotype in.95% of clonal PCs and immunoparesis
(reduction in$1 uninvolved immunoglobulins by.25% compared to
normal).21 Patients with both risk factors have a median TTP of 23
months compared to 73monthswhen only 1 risk factor is present (either

aberrantPCsor immunoparesis) andnot reachedwhenneither risk factor
is present. In a recent randomized trial, patients were considered high
risk if they met either the Mayo Clinic or the Spanish Myeloma Group
criteria for high risk SMM.5The trial showed that patientsmeeting these
criteria had amedian TTP of 24monthswithout therapy, confirming the
validity of these criteria.

The Mayo Clinic and Spanish models enable initial risk stratifica-
tion of SMM that can then be refined using additional prognostic
factors. For example, Dispenzieri and colleagues have shown that the
prognostic value of the initial Mayo Clinic model can be improved by
adding the serum FLC ratio as a variable.26 Each model appears to
identify unique patients as high risk, with some, but not complete,
overlap.37Webelieve that the classificationof high-riskSMMiscritical
and should be based on all available data on a given patient rather than
a restricted set of variables. Revised criteria for high-risk SMM that
incorporate the Mayo Clinic and Spanish Myeloma Group criteria, as
well as other risk factors that have been well studied and that identify
patients with a similar risk of progression (;50% risk of progression
within2 years) are listed inTable2. Patients defined as havinghigh-risk
SMM using these criteria need close follow-up and are candidates for
clinical trials investigating the value of early therapy.

Diagnostic evaluation

Baseline studies should include complete blood count, serum creati-
nine, serumcalcium, skeletal survey, serumprotein electrophoresiswith
immunofixation, 24-hour urine protein electrophoresis with immuno-
fixation, and serum FLC assay.38 Specialized imaging with at least one
method such as MRI of the spine and pelvis (ideally whole-bodyMRI)
or 18F-fluorodeoxyglucose PET-CTor low-dosewhole bodyCT is rec-
ommended to exclude MM.7,38,39 Bone marrow examination is re-
quired, and should include fluorescent in situ hybridization studies to
detect high-risk cytogenetic abnormalities as well as PC immunophe-
notyping by multiparametric flow cytometry to enable accurate risk
stratification (Table 2).

The M protein, serum FLC levels, complete blood count, calcium,
and creatinine should be re-evaluated every 3 to 4 months. In high-risk
patients, follow-up should continue indefinitely and include periodic
imaging studies to rule out asymptomatic progression. In low-risk
patients, follow-up can be reduced to once every 6months after the first
5 years. In both groups, development of symptoms suggestive of MM
or related disorders should be carefully pursued.

In patients with baseline abnormalities on MRI scans, an increase
in number and/or size of focal lesions during follow-up has diagnostic
and prognostic value.40 Therefore, in patients withMRI scans showing
diffuse infiltration, solitary focal lesion, or equivocal lesions, follow-up
examinations in 3 to 6 months are strongly recommended.7

Treatment

The standard of care for SMMhas been observation.3,41,42 However, it
is well recognized that the term SMM encompasses patients with early
malignancy (MM) that is still asymptomatic, patients with prema-
lignancy who are at high risk of progression, as well as patients with
premalignancy for whom the progression rate is more in line with
MGUS rather than that reported for SMM.1,43 The International
Myeloma Working Group (IMWG) has revised the diagnostic criteria
for MM, and a subset of patients with early malignancy is now
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consideredMM and treated as such.7 But clearly not all patients with
early malignancy can be captured by the new IMWG criteria. SMM
still includes a high-risk subgroup (Table 2) with an ;50% risk of
progression within 2 years, and these patients need to be considered
for clinical trials testing early therapy.20

The rationale for observation as the standard of care for SMM over
the years has been the lack of clear data from randomized trials of an
overall survival or quality-of-life benefit with early therapy, the toxicity
of therapy in an asymptomatic patient population, and the fact that some
patients can be free of progression formany yearswithout any therapy.6

There is also a concern that early therapy may increase the risk of
selecting resistant clones. We therefore need to accurately identify
patients who are most likely to benefit from intervention. Although,
there are still no laboratory methods to definitively differentiate
clonal premalignancy (biological MGUS) from clonal malignancy
(biological MM), we now have several biomarkers that help us
identify the patients with SMM who are at the greatest risk of pro-
gression.44

Early studies

Three small studies compared early therapy with melphalan plus pred-
nisone vs observation or melphalan plus prednisone treatment at the
time of progression.45-47 These studies found no significant improve-
ment in overall survival with early therapy.

Bisphosphonates

In a small trial, no significant antitumor effect was seen with
pamidronate.48 In a subsequent randomized trial, pamidronate admin-
istration (60-90 mg once a month for 12 months) was compared to
observation in 177 patients with SMM.49 There was no improvement
in TTP or overall survival with pamidronate. However, a reduction
in skeletal-related events (SREs)was notedwith pamidronate compared
to observation (SRE rate at progression, 39% vs 73%, respectively;
P5 .009). In another randomized trial, 163 patients with SMM were
randomized to zoledronic acid (4 mg once a month for 12 months) vs
observation.50 There was no significant difference in TTP (median
TTP, 67 months vs 59 months with zoledronic acid and observation,
respectively; P5 .8312). However, as with pamidronate, a reduction
in the rate of SREs was noted (56% vs 78%, respectively; P5 .041).

Thalidomide

Two small phase 2 trials initially evaluated the role of thalidomide
in patients with SMM.51,52 However, therapy was limited by the
development of neuropathy in most patients. In a subsequent phase
2 trial of 76 eligible patients with SMM, thalidomide was combined
with pamidronate.53 However, a reduction in dose of thalidomide
due to adverse events was needed in 86% of patients within the first
2 years.

In a randomized trial,Witzig and colleagues compared thalidomide
plus zoledronic acid vs zoledronic acid alone in 68 patients with
SMM.54 TTP was superior with thalidomide plus zoledronic acid vs
zoledronic acid alone (median TTP, 2.4 vs 1.2 years, respectively;
P5 .02). Partial response or better was seen in 37%vs 0%, respectively
(P , .001). However, there were no significant differences in TTP
to symptomatic MM (4.3 vs 3.3 years, respectively) or overall survival
(5-year survival, 74% vs 73%, respectively).

Lenalidomide

In a recent randomized trial, the Spanish Myeloma Group tested the
combination of lenalidomide and low-dose dexamethasone (Rd) vs

observation in 120 patients with high-risk SMM.5 TTP was signi-
ficantly longer in patients treated with Rd as compared with the obser-
vation group (median TTP, not reached vs 21 months, P , .001).
Ninety percent of patients treated with Rd achieved a partial re-
sponse, including 26% who achieved a complete response (CR).
Symptomatic disease developed in 13 patients (23%) assigned to Rd
vs 47 patients (76%) assigned to observation. Overall survival was
longer with Rd compared to observation (3-year survival rate, 94%
vs 80%, respectively; P 5 .03). This study shows for the first time
that the overall survival of high-risk SMM patients can be improved
by effective early treatment.

Although the Spanish study results are of importance, there are
some limitations that affect generalizability. For example, a high
proportion of patients who progressed from SMM toMMwithin the
first 6 months were diagnosed as having MM due to lytic bone
lesions, and it is possible that with routine MRI or PET-CT studies,
these patients can be identified at baseline. Second, we also need to
determine whether patients, identified as high risk using the criteria
listed in Table 2 (ie, criteria other than those used in the Spanish
trial), would benefit in a similar manner from therapy. Third, some
have argued that waiting for end-organ damage in the control arm
rather than initiating therapy at the time of biological progression (as
was done in the treatment arm with the addition of dexamethasone)
may have biased the trial in favor of early therapy.55 Although this
criticism could be the subject of a subsequent phase 3 trial, at the
time the Spanish trial was conducted, the standard of care in the
control armwas indeed observation until end-organ damage occurs.
The trial thus showed that such an approach is not optimal for high-
risk patients and provided the impetus for eliminating the reliance
on CRAB features as a requirement to start therapy.7 Lastly, the trial
was not designed for regulatory purposes and, therefore, results need to
be reproducedbyother studies. In linewith this, a randomized trial being
conducted by the Eastern Cooperative Oncology Group comparing
lenalidomide to observation will be of value.

Combination therapy

Some patients with high-risk SMM are interested in more aggressive
treatment options targeting stringent CR, minimal residual disease
(MRD)-negative state, and possible cure. Zingone and colleagues
have recently reported on 12 patientswith high-risk SMMin a phase 2
trial using carfilzomib (a second-generation proteasome inhibitor),
lenalidomide, and dexamethasone.56 In an interim analysis, 7 of 12
patients (58%) achieved CR or stringent CR.Among these 7 patients,
6 were MRD negative on a sensitive multiparametric flow cytometry
assay. Additional patients are being enrolled, and further results are
awaited.

Recommendations for therapy

The standard of care for SMM remains observation until development
of symptomatic MM.3,38,41,42 The updated IMWG diagnostic criteria
for MM allows us now to initiate therapy before end-organ damage on
the basis of specific biomarkers, and also allows the use of sensitive
imaging criteria to diagnose MM, including PET-CT andMRI.7 Thus,
patientswithhigh-riskSMMwhoarebeingobserved canbe initiatedon
therapy without waiting for CRAB features to appear.

We recommend that patients with high-risk SMM (Table 2) be
offered clinical trials testing early intervention. These patients need
close follow-up indefinitely, as discussed earlier.44 Selected high-risk
SMM patients with multiple risk factors or evidence of biological
progression (rising M protein level) can be considered for therapy.
There are no specific factors to make this determination, and clinical
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judgment is needed. If therapy is chosen, peripheral blood stem
cells should be collected for cryopreservation after ;4 cycles of
therapy.57,58 Patients treated with Rd also need appropriate throm-
boprophylaxis.58,59 When possible, it is important for these patients
to be referred to centers specializing in MM therapy. Patients with
low-risk SMM who are stable and free of progression after 5 years
can be followed less often.

Bisphosphonates (pamidronate or zoledronic acid) administered
using the MM dosing schedule (once a month) are not recommended
for patients with SMM. Once-yearly bisphosphonate used for the
treatment of osteoporosis is appropriate. More frequent dosing every
3 to 4 months can be considered for selected high-risk SMMpatients.

Future directions

SMM is an excellent setting to test the impact of several new treat-
ment options in development, including the oral proteasome inhibitor
ixazomib,60,61 elotuzumab,62 daratumumab,63 and pomalidomide.64

Studies using both molecular-based (eg, VDJ sequencing) and multi-
parametric flow cytometry–based MRD detection are needed to
compare sensitivity, feasibility, and other important aspects.
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Kyle RA. Smoldering (asymptomatic) multiple
myeloma: current diagnostic criteria, new
predictors of outcome, and follow-up
recommendations. J Clin Oncol. 2010;28(4):
690-697.

40. Merz M, Hielscher T, Wagner B, et al. Predictive
value of longitudinal whole-body magnetic
resonance imaging in patients with smoldering
multiple myeloma. Leukemia. 2014;28(9):
1902-1908.

41. Kyle RA, San-Miguel JF, Mateos MV, Rajkumar
SV. Monoclonal gammopathy of undetermined

significance and smoldering multiple myeloma.
Hematol Oncol Clin North Am. 2014;28(5):
775-790.

42. Mateos MV, San Miguel JF. New approaches to
smoldering myeloma. Curr Hematol Malig Rep.
2013;8(4):270-276.

43. Dispenzieri A, Stewart AK, Chanan-Khan A, et al.
Smoldering multiple myeloma requiring treatment:
time for a new definition? Blood. 2013;122(26):
4172-4181.

44. Rajkumar SV, Kyle RA. Haematological cancer:
treatment of smoldering multiple myeloma. Nat
Rev Clin Oncol. 2013;10(10):554-555.

45. Hjorth M, Hellquist L, Holmberg E, Magnusson B,
Rödjer S, Westin J; Myeloma Group of Western
Sweden. Initial versus deferred melphalan-
prednisone therapy for asymptomatic multiple
myeloma stage I—a randomized study. Eur J
Haematol. 1993;50(2):95-102.

46. Grignani G, Gobbi PG, Formisano R, et al.
A prognostic index for multiple myeloma. Br J
Cancer. 1996;73(9):1101-1107.

47. Riccardi A, Mora O, Tinelli C, et al; Cooperative
Group of Study and Treatment of Multiple
Myeloma. Long-term survival of stage I multiple
myeloma given chemotherapy just after diagnosis
or at progression of the disease: a multicentre
randomized study. Br J Cancer. 2000;82(7):
1254-1260.

48. Martı́n A, Garcı́a-Sanz R, Hernández J, et al.
Pamidronate induces bone formation in patients
with smouldering or indolent myeloma, with no
significant anti-tumour effect. Br J Haematol.
2002;118(1):239-242.

49. D’Arena G, Gobbi PG, Broglia C, et al; Gimema
(Gruppo Italiano Malattie Ematologiche
Dell’Adulto); Multiple Myeloma Working Party;
Gisl (Gruppo Italiano Studio Linfomi) Cooperative
Group. Pamidronate versus observation in
asymptomatic myeloma: final results with long-
term follow-up of a randomized study. Leuk
Lymphoma. 2011;52(5):771-775.

50. Musto P, Petrucci MT, Bringhen S, et al; GIMEMA
(Italian Group for Adult Hematologic Diseases)/
Multiple Myeloma Working Party and the Italian
Myeloma Network. A multicenter, randomized
clinical trial comparing zoledronic acid versus
observation in patients with asymptomatic
myeloma. Cancer. 2008;113(7):1588-1595.

51. Rajkumar SV, Gertz MA, Lacy MQ, et al.
Thalidomide as initial therapy for early-stage
myeloma. Leukemia. 2003;17(4):775-779.

52. Weber D, Rankin K, Gavino M, Delasalle K,
Alexanian R. Thalidomide alone or with

dexamethasone for previously untreated multiple
myeloma. J Clin Oncol. 2003;21(1):16-19.

53. Barlogie B, van Rhee F, Shaughnessy JD Jr, et al.
Seven-year median time to progression with
thalidomide for smoldering myeloma: partial
response identifies subset requiring earlier
salvage therapy for symptomatic disease. Blood.
2008;112(8):3122-3125.

54. Witzig TE, Laumann KM, Lacy MQ, et al. A phase
III randomized trial of thalidomide plus zoledronic
acid versus zoledronic acid alone in patients with
asymptomatic multiple myeloma. Leukemia.
2013;27(1):220-225.

55. Dispenzieri A, Kumar S. Treatment for high-risk
smoldering myeloma [letter to the editor]. N Engl J
Med. 2013;369(18):1764.

56. Zingone A, Kwok ML, Manasanch EE, et al.
Phase II clinical and correlative study of
carfilzomib, lenalidomide, and dexamethasone
followed by lenalidomide extended dosing
(CRD-R) induces high rates of MRD negativity in
newly diagnosed multiple myeloma (MM) patients
[abstract]. Blood. 2013;122(21). Abstract 538.

57. Tsuda K, Tanimoto T, Komatsu T. Treatment for
high-risk smoldering myeloma [letter to the editor].
N Engl J Med. 2013;369(18):1763.

58. Mateos MV, San Miguel JF. Treatment for high-
risk smoldering myeloma [author reply]. N Engl J
Med. 2013;369(18):1764-1765.

59. Mahesh S. Treatment for high-risk smoldering
myeloma [letter to the editor]. N Engl J Med. 2013;
369(18):1764.

60. Richardson PG, Baz R, Wang M, et al.
Phase 1 study of twice-weekly ixazomib, an oral
proteasome inhibitor, in relapsed/refractory
multiple myeloma patients. Blood. 2014;124(7):
1038-1046.

61. Kumar SK, Bensinger WI, Zimmerman TM, et al.
Phase 1 study of weekly dosing with the
investigational oral proteasome inhibitor ixazomib
in relapsed/refractory multiple myeloma. Blood.
2014;124(7):1047-1055.

62. Lonial S, Vij R, Harousseau JL, et al. Elotuzumab
in combination with lenalidomide and low-dose
dexamethasone in relapsed or refractory multiple
myeloma. J Clin Oncol. 2012;30(16):1953-1959.

63. van der Veer MS, de Weers M, van Kessel B,
et al. The therapeutic human CD38 antibody
daratumumab improves the anti-myeloma effect
of newly emerging multi-drug therapies. Blood
Cancer J. 2011;1(10):e41.

64. Lacy MQ, McCurdy AR. Pomalidomide. Blood.
2013;122(14):2305-2309.

BLOOD, 14 MAY 2015 x VOLUME 125, NUMBER 20 SMOLDERING MYELOMA 3075

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/125/20/3069/1385341/3069.pdf by guest on 07 June 2024


